Fiber atrophy and hypertrophy in skeletal muscles of late middle-aged Fischer 344 x Brown Norway F1-hybrid rats.
We examined young adult and late middle-aged male rats to test the hypothesis that gastrocnemius (a locomotor muscle) demonstrates reduced fiber size with aging, whereas soleus (a postural muscle) demonstrates atrophy of some fibers and compensatory hypertrophy in other fibers. Although body mass was greater in late middle-aged animals, mass was reduced in gastrocnemius but not soleus muscle. In another group of animals, physical activity was reduced by 34% in late middle-aged animals. Whereas mean fiber size was lower in gastrocnemius of late middle-aged animals, it was not different in soleus. Histograms revealed atrophied fibers (</=1000 micro m(2)) in soleus and gastrocnemius and hypertrophied fibers (>/=8000 micro m(2)) in soleus with aging. Atrophied fibers often demonstrated no subsarcolemmal mitochondrial staining, suggesting denervation, whereas hypertrophied fibers often demonstrated cytochrome oxidase deficiency, suggesting mitochondrial dysfunction. These results underscore the divergent influences (e.g., physical inactivity, denervation, mitochondrial dysfunction) affecting fiber size with aging.